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Source optimization and source-mask optimization (SMO) are J J g
techniques to optimize the angular composition of the vec(J)' . [TTTTTTTT] Source.J ,?'a
source or the properties of source and mask together, in §
order to achieve the largest process window for a given &= "i
pattern. These techniques are implemented in DUV A I I ICC e
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expect SMO to be applied by future EUV lithography h [] »
generations. L a) a) .
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SHARP, is a synchrotron-based microscope dedicated to -,,, ) % & lfgige Ll 3 — ~
advanced EUV mask imaging [1]. Its unique, lossless Fourier 'f;:, [] ’ ‘
Synthesis llluminator with fully programmable angular source e S —— B % ’ \ : : ] - N\
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imaging under varying source parameters. A set of image & B Ty . o ~pen \q from angular ] - k
data was recorded using monopole illumination from 284 © \ image data. O] " 4
different angles, covering the pupil. This data is used for nu- g \ - b) ‘
meric source optimization. Successful reconstruction of pupil | \ ] [L E; b)
fills from image data shows the validity of the approach. \ - Intentionally pixelated pupil fills on SHARP recorded with a - By, "
. , _ _ _, « | YAG-scintillator camera. These examples of continuous and [] ,’1’: “
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Left: YAG-scintillator camera image of pupil fill used during |
exposure. |
Right: Reconstruction of the pupil fill from corresponding
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